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Abstract 

Background: A retrospective study was performed to assess the causes, diagnostic methods for, and clinical 
features of, jejunoileal hemorrhage in Shandong province, China and to derive recommendations for management 
of this condition from these data. 

Methods: We performed a retrospective systematic collection of data from between January 1999 and December 
2008 in seven cities in Shandong province, China, identified 72 patients with jejunoileal hemorrhage and analyzed 
the relevant clinical data. 

Results: Overall, tumors were the most common cause of jejunoileal hemorrhage (42 patients, 58.3%). The causes 
of this condition were significantly different (P<0.05) in male and female patients. In male patients, the commonest 
factors were tumor (52.2%), enteritis (17.4%) and angiopathy (15.2%). However, in female patients, tumors 
accounted for a greater proportion of cases (18/26, 69.2%). In 38 cases (52.8%) the diagnosis was made by 
intraoperative enteroscopy or laparotomy, in 14 by capsule endoscopy and in the remainder by radiological 
methods. The most frequent presentation was melena (62.7%), followed by maroon stools (26.9%) and 
hematochezia (9.0%). Of the 72 patientsjaparotomy is the main treatment method. 

Conclusion: Tumor, enteritis and angiopathy and diverticular disease are the most common causes of jejunoileal 
hemorrhage in Shandong province, China. The main clinical manifestations are bloody stools, most commonly in 
the form of melena, with or without abdominal pain. We recommend that female patients over the age of 40 with 
jejunoileal hemorrhage accompanied by abdominal pain should undergo urgent further assessment because of the 
strong probability of jejunoileal tumor. 
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Background 

Jejunoileal hemorrhage is bleeding from anywhere be- 
tween the ligament of Treitz and the ileocecal valve: the 
jejunum and ileum. Obscure gastrointestinal bleeding 
(OGIB) is blood loss from an unknown source that per- 
sists or recurs after negative investigations including eso- 
phagogastroduodenoscopy (EGD), colonoscopy and 
radiologic evaluation [1]. OGIB is the initial classification 
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in about 5% of all patients with bleeding from the digestive 
tract [2]. OGIB originates most commonly from the small 
intestine; the jejunoileum is reportedly subsequently iden- 
tified as the origin of bleeding in 75% of patients initially 
classified as having OGIB [1,3-5], Patients with jejunoileal 
hemorrhage usually undergo multiple diagnostic proce- 
dures and blood transfusions and are thus a heavy burden 
on healthcare resources. 

In recent years, there have been many advances in the 
diagnosis and treatment of bleeding from the small 
bowel, these include capsule endoscopy and push endos- 
copy. However, especially in China, few studies have fo- 
cused on the clinical features and the correlations 
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between causes and clinical manifestations in patients 
with jejunoileal hemorrhage [1,2,6-15]. In the Western 
world, the most common diagnoses in patients with 
gastrointestinal hemorrhage suspected to be from the 
small bowel are vascular lesions such as angiodysplasia, 
followed by erosions and ulcerations of various causes, 
and then small-bowel tumors [6-8]. Another study 
showed that the likely cause of small intestinal bleeding 
depends on the patient's age. Younger patients are more 
likely to have small intestinal tumor, Meckel's diverticu- 
lum, Dieulafoy's lesion, or Crohn's disease, whereas vas- 
cular lesions comprise up to 40% of all causes in 
patients aged over 40 years, followed by nonsteroidal 
anti-inflammatory drug-induced small bowel disease [1]. 

How much of the above is true in China? This is diffi- 
cult to ascertain because jejunoileal bleeding is not easy 
to diagnose early: its symptoms are nonspecific and 
some hospitals have few diagnostic techniques available. 
Therefore, we retrospectively reviewed and analyzed 72 
patients who were admitted to hospitals for jejunoileal 
bleeding in seven cites in Shandong province, China 
from January 1999 to December 2008. We present here 
a detailed investigation and discussion of the causes and 
clinical features of jejunoileal hemorrhage in this cohort, 
in order to provide a more complete and up-to-date pic- 
ture of this condition in China. 

Patients and methods 

We studied 72 patients from seven cities in Shandong 
province, China who had been admitted to hospitals for 
jejunoileal bleeding from January 1999 to December 2008. 
The Ethics Committee of Shandong University Qi-Lu 
Hospital approved our research protocol and the study 
followed standard ethical guidelines. The admission criter- 
ion was a first diagnosis of jejunoileal hemorrhage made 
during a patient's admission. We collected the following 
data for each patient and entered it on a standardized 
form: admission number, name, age, sex, course of disease, 



initial symptoms, clinical manifestations, amount of blood 
loss, color of bloody stools, cause, means of diagnosis, 
complications, surgery undertaken and time between ini- 
tial presentation and diagnosis. 

The participating centers and number of cases for each 
center were as follows: Qi-Lu Hospital of Shandong Uni- 
versity, Jinan city (31 cases); Wendeng Central People's 
Hospital, Wendeng city (14 cases); Second Liaocheng 
People's Hospital, Liaocheng city (8 cases); Linyi People's 
Hospital, Linyi city (7 cases); Qingdao Municipal Hos- 
pital, Qingdao city (4 cases); Zibo Central People's Hos- 
pital, Zibo city (4 cases); and Taian Central People's 
Hospital, Taian city (4 cases). There were 46 male and 
26 female patients of mean age 47 years. The mean dur- 
ation of disease was 390 days. 

After excluding two patients with severe abdominal 
pain, we enrolled 70 of the 72 eligible patients for ana- 
lysis. The enrolled patients had all undergone gastroduo- 
denoscopies and colonoscopies and excluded lesions of 
the stomach, duodenum, colon and rectum. 

Statistical analysis 

We compared differences between means using SPSS11.5 
statistical software. We performed intergroup analyses 
with the x 2 test. P < 0.05 was considered significant. 

Results 

Relevant clinical data and causes of jejunoileal bleeding 

Of the 72 patients in the study, 46 (63.9%) were male 
and 26 (36.1%) female (ratio 1.8:1). Their mean age was 
47 years (range 13-85 years). 76.4% of patients were 
aged over 40 years. The mean age of the patients with 
small bowel tumors was 53 years. In 35 cases, the condi- 
tion had been present for less than 1 month, in 21 cases 
for between 1 month and 1 year, and in 16 cases for 
more than 1 year. The longest duration was 10 years. 
The amount of blood lost varied between 50 mL and 
2000 mL. 



Table 1 Demographic features and causes in patients with jejunoileal hemorrhage in 7 cities of China 



No. (%) 






Sex 




Age 


Mean course of disease(d) 


No. of Abdominal pain 






Male a (%) 


Female a (%) 


<40 


>40 






Tumor b 


42(58.3) 


24(52.2) 


18(69.2) 


5 


37 


283 


16 


Enteritis 


9(12.5) 


8(1 7.4) 


1(3.8) 


3 


6 


620 


4 


Angiopathy 


7(9.7) 


7(15.2) 


0(0.0) 


2 


5 


204 


0 


Diverticulum 


7(9.7) 


5(10.9) 


2(7.7) 


3 


4 


100 


3 


Crhon's disease 


3(4.2) 


1(2.2) 


2(7.7) 


3 


0 


133 


2 


Miscellaneous c 


4(5.6) 


1(2.2) 


3(11.5) 


1 


3 


451 


1 


Total 


72 


46 


26 


17 


55 




26 



Note: a Deference in constituent ratio of cause of jejunoileal hemorrhage between male and female, P<0.05. 

humors: including Hemangioma, leiomyoma, adenoma, stromal tumor, adenocarcinoma, desmoplastic small round cell tumor, lymphoma, malignant peripheral 
nerve sheath tumors, spindle cell tumor - myofibroblastic tumor. 

Miscellaneous: including one with small intestinal duplicationone, one with Purpura, one with drug-induced intestinal bleeding and one case of ectopic pancreas. 
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We have listed relevant clinical variables and causative 
factors for the 72 patients in Table 1. We observed 
tumors, the leading cause of jejunoileal hemorrhage in 
our study, in 42 patients (58.3%). We found the second 
most frequent factor, enteritis or subepithelial ulcerated 
lesions, in 9 patients (12.5%).And angiopathy and diver- 
ticula of the jejunoileal region were found in seven 
patients (9.7%), respectively. We classified four cases 
(5.6%) as miscellaneous (including one with small intestinal 
duplicationone, one with Purpura, one with drug-induced 
intestinal bleeding and one case of ectopic pancreas) and in 
three (4.2%) the cause was Crohn s disease. 

There was a significant difference between male and 
female patients in the ratio of the various causes of je- 
junoileal hemorrhage (P<0.05). The most frequent fac- 
tor in men was tumors (24/46, 52.2%), followed by 
enteritis or subepithelial ulcerated lesions (8/46, 17.4%), 
angiopathy (7/46, 15.2%), diverticula (5/46, 10.9%) and 
Crohns disease (1/46, 2.2%). In the female patients, 
tumors were also the main causative factor (18/26, 
69.2%). Diverticula were the cause in 2/26 female 
patients (7.7%) and Crohns disease in 2/26 (7.7%). How- 
ever, we found enteritis in only 1/26 patients (3.8%), and 
angiopathy in none of the 26 female patients. 

There was also a significant difference between 
patients older and younger than 40 years in the cause of 
jejunoileal hemorrhage (P<0.05). Among the 55 patients 
who were older than 40 years, the most frequent cause 
was tumors (37/55, 67.3%), followed by enteritis or sube- 
pithelial ulcerated lesions (6/55, 11%), angiopathy (5/55, 
9.1%), and diverticula (4/55, 7.3%). Among the 17 
patients aged 40 years or younger, the most frequent 
cause was also tumors (5/17, 29.4%), followed by enter- 
itis or subepithelial ulcerated lesions(3/17, 17.7%), diver- 
ticula(2/17, 11.8%) and Crohns disease (3/17, 17.7%) and 
angiopathy (2/17, 11.8%). 

We defined the location of bleeding and diagnosed 
the type of tumor in 31 of the 42 patients with jejuno- 
ileal tumors. In 21 cases (67.7%), the bleeding was from 
the jejunum and in 10 cases (32.3%) from the ileum 
(Figure 1). Stromal tumors and adenocarcinomas were 
the two most frequent tumor types for both jejunal and 
ileal bleeding. 

Initial symptoms and main clinical manifestations 

The commonest initial symptom of bloody stools oc- 
curred in 67 patients, in 23 this was accompanied by 
abdominal pain. Other initial symptoms were abdom- 
inal pain accompanied by fecal occult blood (one pa- 
tient) and severe abdominal pain without hematochezia 
(two patients). In two patients who presented with se- 
vere abdominal pain associated with shock, abdomino- 
centesis and subsequent exploratory laparotomy 
revealed non-coagulated bloody liquid and frank blood 



| hemangioma 
| leiomyoma 
| interstitialoma 
| r I other tumors 




Jejunum 



Ileum 



Figure 1 Correlation between the bleeding location of 
jejunoileum and the type of tumors. 



in the abdominal cavity or within the small intestines. 
As to the appearance of the bleeding, 42 patients (42/ 
72, 58.3%) had melena, followed by maroon stools in 
19 (19/72, 26.4%), red stools in 6 (6/72, 8.3%) and no 
visible fecal blood (occult blood detected by testing) in 
1 (1.4%). We estimated that 57 patients lost less than 
800 mL the other 15 patients more than or equal to 
800 mL of blood. 

We found tumors in 16/26 patients with abdominal 
pain. 12 of these patients had malignant tumors and the 
four had benign tumors. Other causes of abdominal pain 
included enteritis (four cases), diverticula (three cases), 
Crohn's disease (three cases) .The patients with angiopa- 
thy had no abdominal pain. 

We located the source of the bleeding in 54/72 
patients. It was jejunal in 23 and ileal in 31 patients 
(Table 2). Jejunal bleeding was most often caused by 
tumors (21/23, 91.3%), the other two patients had angio- 
pathy (one) and diverticula (one). Tumors also ranked 
first (12/31, 38.7%) in the patients with ileal bleeding, 
followed by enteritis (6/31, 19.4%), angiopathy (5/31, 
16.1%), diverticula (5/31, 16.1%) , Crohns disease (1/31, 
3.2%) and miscellaneous(2/31, 6.5%). Thus, there was a 
significant difference between jejunal and ileal bleeding 
(P < 0.05) in the ratio of the various causes of 
hemorrhage. The appearance of the stools also differed. 
Patients bleeding from the jejunum had melena, maroon 
and red stools in 15/23 (68.2%), 7/23 (31.8%) and zero 
cases, respectively; Patients bleeding from the ileum had 
melena, maroon and red stools in 17/31 (60.7%), 8/31 
(28.6%) and 3/31 (28.7%), respectively. 
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Table 2 Correlation among the causes, location of 
jejunoileal hemorrhage and bleeding in different degrees 



No. 




Location 
Jejunum a 


Ileum 3 


Tumor 


33 


21 


12 


Enteritis 


6 


0 


6 


Angiopathy 


6 


1 


5 


Diverticulum 


6 


1 


5 


Crhon's disease 


1 


0 


1 


Miscellaneous 13 


2 


0 


2 


Total 


54 


23 


31 



Note: 3 There is significant deference in the constituent ratio of cause of 
jejunoileal hemorrhage between Jejunum and ileum bleeding P<0.05. 
Miscellaneous: including one with small intestinal duplicationone and one 
case of ectopic pancreas. 



Frequency of hospitalization, complications and 
treatment modalities 

Of the 72 patients, 37 cases (51.4%) were diagnosed dur- 
ing their first admission, 18 (25.0%) on their second ad- 
mission, and 17 (23.6%) on their third. Thirty patients 
had various complications including anemia in 16/30 
cases (53.3%), intestinal obstruction in 6/30 (20%), ab- 
dominal metastases in 3/30 (10.0%), shock in 2/30 
(6.7%), intestinal perforation in 2/30 (6.7%), and anky- 
lenteron in 1/30 (3.3%) (Table 3). Tumors were most fre- 
quent causes of these complications, accounting for 
66.7% (20/30). Fifty of the patients were treated surgi- 
cally and the remaining 22 by conservative medical 
means. 

Diagnostic procedures 

The diagnosis was made by intraoperative endoscopy or 
laparotomy in 38 of the 72 patients. Their diagnoses 
were tumors in 28 cases, diverticula in 5, enteritis in 4 
and Crohn's disease in 1. Capsule endoscopy (CE) exam- 
ination definitively identified the source of bleeding in 
17/25 patients (68%). Seven of 14 patients (50%) who 
underwent selective arteriography were found to have je- 
junoileal bleeding. Jejunoileal lesions were identified in 
5/53 patients (9.4%) who underwent barium and air 



double contrast X-ray examinations. The details are pre- 
sented in Table 4. 



Discussion 

In the United States and Europe, the causes of small 
bowel bleeding have been well established; vascular ab- 
normalities are the commonest cause with a frequency 
of 30-40% [16,17]. Tumors reportedly account for only 
about 6.4% of small intestinal bleeding in these regions 
[16]. However, in our series of Chinese patients tumors 
(58.3%) were the most frequent cause of small bowel 
bleeding, followed by enteritis or subepithelial ulcerated 
lesions (12.5%), diverticula of the small intestine (9.7%), 
angiopathy (9.7%), Crohn's disease (4.2%) and other dis- 
eases (5.6%). Thus, there are major differences between 
western countries and China in the causes of small 
bowel bleeding. We found that tumors were the leading 
cause of jejunoileal bleeding both in patients older and 
younger than 40 years; however, the proportion of je- 
junoileal hemorrhage caused by tumors did differ signifi- 
cantly between these age groups (P<0.05). The reasons 
for this difference are unknown and may include inher- 
ited factors. 

Benign tumors are reportedly more often responsible 
for small intestinal bleeding than malignant tumors. The 
most common benign tumor that causes small bowel 
bleeding is leiomyoma, whereas the commonest malig- 
nant tumor is leiomyosarcoma. Benign tumors seem to 
bleed more often than malignant tumors [18]. In con- 
trast, malignant tumors (which were most often primary 
interstitialomas) accounted for 75% of all the tumor- 
related jejunoileal bleeding in our series. Benign tumors 
(which were mainly primary angiomas and leiomyomas) 
accounted for only 25%. In the 33 cases with tumors and 
identified location of bleeding, 63.6% (21/33) of those 
tumors were located in the jejunum. However, bleeding 
caused by enteritis, diverticula and angiopathy of the 
small intestine most often originated in the ileum. The 
difference between causes of hemorrhage from the je- 
junum versus from the ileum was significant (P<0.05). 



Table 3 Relation between causes of jejunoileal bleeding and complication 











Complication 








Anemia 


Intestinal obstruction 


Enteric perforation intestinal adhesion 


Abdominal visceral metastasis 


Shock 


Tumor 


7 


6 


1 


1 


3 


2 


Enteritis 


1 


0 


1 


0 


0 


0 


Angiopathy 


3 


0 


0 


0 


0 


0 


Diverticulum 


4 


0 


0 


0 


0 


0 


Crhon's disease 


0 


0 


0 


0 


0 


0 


Miscellaneous 3 


1 


0 


0 


0 


0 


0 


Total 


16 


6 




1 




2 



Miscellaneous 3 : One case of drug-induced intestinal bleeding. 
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Table 4 No. of cases diagnosed by various examination procedures 





Tumor 


Enteritis 


Angiopathy 


Diverticulum 


Crhon's disease 


Miscellaneous 


Total(n) 


CE 


7 


2 


5 


1 


0 


2 


17 


Enteroscopy 


2 


0 


0 


0 


0 


0 


2 


Air barium double contrast X-ray 


1 


0 


0 


4 


0 


0 


5 


Selective arteriography 


4 


0 


2 


0 


0 




7 


ntraoperative endoscopy and laparotomy 


28 


4 


0 


5 


1 


1 


39 


Colonoscopy 


0 


0 


0 


0 


2 


0 


0 



Note: In 4 cases of Miscellaneous, One case with Purpura and one with drug-induced intestinal bleeding were diagnosed by CE; One case with duplicated 
deformity of the ileum was diagnosed by selective arteriography; One case of ectopic pancreas was diagnosed by laparotomy and pathology. 



In our series, repeated, intermittent hematochezia or 
hematochezia accompanied by abdominal pain were the 
commonest initial symptoms of patients with jejunoileal 
bleeding. This most frequently took the form of melena 
(58.3%), followed by maroon (25.0%) and red stools 
(8.3%). There was a statistically significant difference 
(P < 0.05) between male and female patients in the cause 
of jejunoileal hemorrhage. Tumors, followed by enteritis 
or subepithelial ulcerated lesions and angiopathy, were 
the most frequent cause in men. However in the 26 
women, although tumors were also the main cause (18/ 
26, 69.2%), no case of angiopathy were identified. We 
recommend that female patients aged over 40 years with 
hematochezia accompanied by abdominal pain and a 
high suspicion of a small bowel bleeding should undergo 
urgent further examination because of the high probabil- 
ity of jejunoileal tumor. For male patients with copious 
jejunoileal bleeding that is not accompanied by abdom- 
inal pain, we suggest that the diagnosis of angiopathy 
should be considered after jejunoileal tumor has been 
excluded. 

Current options for the diagnosis and management of 
small bowel bleeding include selective angiography, 
radiographic means such as small bowel series and 
enteroclysis, push enteroscopy, CE, single-balloon 
enteroscopy, double-balloon enteroscopy, intraoperative 
enteroscopy (IOE), and exploratory laparotomy [15,19- 
25]. Because it is a noninvasive procedure, capsule en- 
doscopy is recommended as the first diagnostic test for 
patients with suspected small bowel bleeding in devel- 
oped countries [10,17]. IOE and exploratory laparotomy 
are now accepted as the procedure of choice for 
complete evaluation of the small bowel [24,25]. How- 
ever, in our series only 54.2% of all cases were diagnosed 
by IOE and laparotomy, followed by 23.6% by capsule 
endoscopy, 9.7% by selective angiography, 8.3% by small 
bowel series and enteroclysis and 2.8% by both push 
enteroscopy and colonoscopy. A diagnosis was made 
during the first hospital admission in only 51.4% of all 
cases in our series. Conversely, a diagnosis was not made 
during the first admission in about half of the patients in 
our series. This may be because China is still a 



developing country and CE examination was unavailable 
in many of the surveyed hospitals in the years we stud- 
ied, especially before 2005. 

All of the 72 patients with jejunoileal hemorrhage had 
obtained a surgical consultation. And according to the 
surgeon's advice, 50 patients underwent surgical treat- 
ment including 42 of tumors,7 of angiopathy and 1 of 
enteritis. The remaining 22 were treated by conservative 
medical means. Surgical treatment was indicated so 
often in these patients because tumors are the major 
cause of jejunoileal bleeding in China. 

In our series, 41.7% of cases had various complications 
including anemia, intestinal obstruction, abdominal me- 
tastasis, shock, ankylenteron, and intestinal perforation. 
The commonest causes of complications were tumors; 
47.6% of the complications were in tumor patients. Con- 
versely, 66.7% of patients with tumors had complica- 
tions. Anemia, intestinal obstruction, abdominal 
metastases, shock, ankylenteron and intestinal perfor- 
ation were all primarily found in tumor patients. Thus, 
patients presenting with jejunoileal bleeding and serious 
complications have a high probability of having small 
bowel tumors. 

Conclusions 

The results of this study clearly show a more update 
view of the the causes, diagnostic methods and clinical 
features of jejunoileal hemorrhage in China. Tumor, en- 
teritis and angiopathy and diverticular disease are the 
most common causes of jejunoileal hemorrhage in Shan- 
dong province, China. The main clinical manifestations 
are bloody stools, most commonly in the form of 
melena, with or without abdominal pain. We recom- 
mend that female patients over the age of 40 with je- 
junoileal hemorrhage accompanied by abdominal pain 
should undergo urgent further assessment because of 
the strong probability of jejunoileal tumor. For male 
patients with copious jejunoileal bleeding that is not ac- 
companied by abdominal pain, we suggest that the diag- 
nosis of angiopathy should be considered after 
jejunoileal tumor has been excluded. Laparotomy is the 
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main treatment method, based on the data that indicate 
that the main cause is tumor. 
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